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INTRODUCTION   
Lentils	 are	 one	 of	 the	 legume	 varieties	 that	
have	been	used	successfully	in	human	diet
for	 a	 very	 long	 time	 (Özer	et al.,	 2010).	 The	
lentil	 plant,	 Lens culinaris,	 is	 a	 member	 of	 the	
Fabaceae	 family	 and	 constitutes	one	of	 the	most	
important	 traditional	 dietary	 components.	 FAO	
reported	 that	 world	 production	 of	 lentils	 was	
about	2.83	million	metric	tons	for	2008,	primarily	
coming	from	Canada	(36.9%)	and	India	(28.7%),	
followed	 by	 Nepal,	 China	 and	 Turkey	 (Truta,	
2009).	 Lentil	 plants	 grow	 to	 around	 0.5	 m	 in	








Lentils	 (Lens	 culinaris)	 are	 one	 of	 the	
most	 important	 legumes	 commonly	 consumed	
worldwide,	especially	in	developing	countries.
Scientific	 literature	 (Ning	 Wang	 and	 James	





to	 be	 one	 of	 the	 best	 and	 cheapest	 sources	 of	










Legumes	 are	 suitable	 for	 incorporation	
into	 bakery	 products.	 Lentil	 flour	 increases	 the	
nutritional	 value	 of	 bread	 but	 at	 the	 same	 time	
alters	 rheological	 properties	 of	 dough	 (Man	 and	
Păucean,	2013).	Currently,	wheat	 flour	 is	used	in	





recent	years	and	which	has	an	 important	 role	 in	





transmission	 of	 the	 infrared	 region	 near	 the	
electromagnetic	 spectrum.	 Light	 is	 described	 in	
wavelengths	as	shown	in	the	image	below.	Visible	
light	 is	 actually	 light	with	a	wavelength	between	
400-700	nanometers	(nm)	(Fig.1).
Near	 infrared	 reflectance	 spectroscopy	
measures	 the	absorption	of	 light	by	 these	bonds	
(within	 a	 sample)	 at	 specific	wavelengths	 in	 the	
near	infrared	region.	When	a	sample	is	irradiated	
by	 near	 infrared	 light	 (wavelength	 of	 750-2500	
nm),	 some	 portion	 of	 the	 light	 is	 absorbed	 by	
these	 bonds	 and	 the	 reflected	 light,	 which	 is	 an	
indirect	indication	of	the	absorbed	light,	provides	information on the chemical characteristics of that 
specific	sample.	This	spectrum	(the	reflected	light)	
is	then	compared	with	samples	of	known	content	
(reference	 values)	 by	 applying	 statistical	models	
(i.e.,	 calibration	 equations).	 These	 equations	
are	 then	 used	 to	 estimate	 the	 nutrient	 profile	
of	 unknown	 samples	 (Haiyan	 Cen	 and	 Yong	 He,	
2007).
Compared	 with	 traditional	 methods,	 NIRS	
is	 less	expensive	because	of	no	demand	of	other	
materials	 such	 as	 chemical	 reagents	 except	 the	
electrical	 consumption.	Due	 to	 the	 strong	 ability	
of	 penetration	 and	 scatter	 efficiency	 from	 NIRS,	
samples	 could	 be	 tested	 directly	 with	 selected	
proper	 sample	 chamber	 no	 matter	 what	 the	
physical	 status	of	 samples	 is.	More,	 it	 is	possible	
to	 realize	 the	 on-line	 measurement	 for	 food	
industry	with	 the	 utilization	 of	 light	 fiber.	 It	 has	
been	 reported	 in	 quality	 assurance	 of	 foodstuff	
production	 using	 NIR	 on-line	 analysis	 (Hoyer,	
1997).	
The	 aim	 of	 this	 study	 was	 to	 evaluate	 and	
compare	 the	 nutritive	 value	 of	 two	 varieties	
of	 lentils	 (green	 and	 red).	 For	 this	 purpose	
the	 chemical	 components:	 crude	 protein	 (CP),	





MATERIALS AND METHODS  
In	 this	 study	 two	 varieties	 of	 lentils	 were	
analyzed;	 the	 red	 variety	 Lens culinaris Red 
Fig. 1.	Electromagnetic	Spectrum	(http://academygenbioii.pbworks.com)
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Preliminary	Assessment	of	the	Nutritional	Quality	of	Two	Types	of	Lentils	(Lens culinaris)	by	(NIRS)
(sample	 A)	 and	 the	 green	 variety	 Lens culinaris 
Green	(sample	B).
The	 seeds	of	 the	 two	varieties	 of	 lentils,	 red	







By	 NIRS	 spectroscopy	 the	 major	 chemical	compounds: CP%;	 starch	 %;	 ash	 %;	 sugars	




in	 samples	 A	 and	 B	 is	 a	 FOSS	 NIR	 5000	 (Fig.4).	
The	 reflectance	 measurements	 were	 made	 in	
the	wavelength	 region	 1100-2500nm	with	 2	 nm 









1.	 The	 infrared	 lamp	 and	 evaluation	




Scan	 Cup	 dry	 (Fig.4b)	 is	 used	 to	 stretch	 the	
sample	in	an	even	layer	about	0.5	cm	thick;	after	
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RESULTS AND DISCUSSION 
The	chemical	parameters	determined	for	the	
two	 types	 of	 lentils	 (A,	 B)	 by	 NIRS	 technology	
were:	 moisture	 %,	 crude	 protein	 (CP),	 starch,	
ash	 (minerals),	 sugars	 (monosaccharides	 and	
oligosaccharides),	crude	fat,	total	fibers	(TF).	
The	 average	 value	 obtained	 for	 CP	 was	
24.20%	 for	 sample	A	 and	25.30%	 in	 the	 case	 of	
sample	B.	These	values	 	are	similar	 to	 the	results	
found	in	other	scientific	papers.	Iqbal	et al.	(2006)	reported that the protein content for red and 
green	lentils	was	26.1%.	According	to	Boyle	et al. 
(2010),	 protein	 content	 in	 green	 and	 red	 lentils	
were	23.03%	and	25.88%,	respectively.		
TF	 content	 of	 the	 two	 samples	 varies	 from	
3.40%	 in	 the	 case	 of	 red	 lentils	 to	 6.1%	 for	 the	




the	 sugars	 content	 was	 8.76%	 in	 the	 case	 of	
red	 lentil	 and	 6.17%	 for	 the	 green	 variety.	 	 The	
starch	content	was	51.1%	in	the	case	of	red	lentil	
and	 44.5%	 for	 the	 green	 lentil.	 All	 these	 results	
are	 consisting	 with	 results	 obtained	 by	 other	
researchers	 (Solanki	 et al.,	 1999;	 El-Adawy	 et 
al.,	 2003).	 The	 ash	 (minerals)	 content	 recorded	
an	average	value	about	of	2.1%	for	the	sample	A	
and	 5.6%	 for	 the	 sample	 B.	Wang	 et al.,	 (2009),	










With	 respect	 to	 the	 nutritional	 value	 of	 the	
two	varieties	of	 lentils,	 it	 could	be	observed	 that	
the	 green	 lentils	 samples	had	higher	 contents	 in	
ash	 (minerals),	 crude	 protein	 and	 total	 fibers,	
while	the	red	lentils	samples	had	higher	contents	
in	starch,	crude	fat	and	sugars	(monosaccharides	
and	 oligosaccharides) (fig.5).	 The	 ash	 content	 in	
green	lentils	was	2.6	times	higher	than	red	lentils.	
The	 TF	 content	 in	 green	 lentils	 was	 1.8	 times	
higher	than	red	lentils	and	the	CP	content	in	green	
lentil	was	about	of	1	times	higher	than	red	lentils.	
The	 sugars	 content	 in	 red	 lentils	 was	 1.4	 times	
higher	than	green	varieties	and	the	starch	content	
in	 red	 lentils	was	about	of	1.1	 times	higher	 than	
green	 lentils.	The	CF	content	 in	red	 lentils	was	2	
times	higher	than	green	lentils.
Fig.	 6	 and	 7	 show	 that	 in	 green	 lentils	 the	
contribution	 of	 the	 total	 carbohydrates,	 	 crude	
protein	 and	 crude	 fat	 represents	 87%	 from	 the	
total,	 while	 in	 red	 lentils	 the	 same	 compounds	
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CONCLUSION
By	 NIRS	 technology	 the	 major	 chemical	
parameters	of	 two	varieties	of	 lentils	 (green	and	
red)	 was	 determined	 in	 order	 to	 compare	 their	
nutritional	value	and	metabolizable	energy.	Results	
show	that	green	lentils	had	higher	contents	in	ash	
(minerals),	 crude	 protein	 and	 total	 fibers,	 while	
the	red	lentils	had	higher	contents	in	crude	fat	and	




red)	 have	 good	 nutritional	 quality	 and	 further	
studies	will	be	conducted	to	asses	the	aminoacids	
content	 and	 unsaturated	 fatty	 acids	 content	 in	
order	 to	 substitute	 wheat	 flour	 with	 lentil	 flour	
and	 to	 obtain	 bakery	 products	 with	 enhanced	nutritional value.
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